A stilbene and two flavonoid derivatives, macapruinosins A-C (1-3), together with two known flavonoids, papyriflavonol A and nymphaeol C, have been isolated from the acetone extract of the leaves of Macaranga pruinosa. The structures of these compounds were identified based on spectral data analysis. Compounds 1 and 2 are the first examples of natural compounds containing an irregular sesquiterpenyl side chain with a cyclobutane skeleton.
In the Euphorbiaceae, Macaranga is one of the large genera with about 250 species, and is known to produce a variety of terpenoids and isoprenylated flavonoids and stilbenes [1] . Recently, we have reported four isoprenylated flavonoids from M. trichocarpa [2] . In continuation of a phytochemical examination of Macaranga plants growing in Indonesia, we now report the isolation and structure elucidation of a stilbene and flavonoid derivatives (1-3) from the acetone extract of the leaves of M. pruinosa (Miq.) Műll.Arg. Compounds 1 and 2 are the first example of natural compounds containing an irregular sesquiterpenyl side chain with a cyclobutane skeleton.
The HR-EIMS of macapruinosin A (1) gave a [M] + peak at m/z 448.2611, which, together with NMR data, corresponds to the molecular formula C 29 H 36 O 4 . The UV spectrum of 1 showed absorptions (λ max 203, 224 sh, 299 sh, and 330 nm) typical for a stilbene chromophore. Proton signals in the 1 H NMR spectrum corresponding to a trans-vinyl group (δ H 6.81 and 6.74, J = 16.5 Hz) supported the presence of a trans-stilbene structure in 1. Further analysis of the 1 H NMR spectrum (Table 1) revealed that the compound has the structure of a C-4' substituted piceatannol [3] . The substituent must have the formula C 15 H 25 , and by the observation of alkenyl proton signals at δ H 5.30 (=CH), 4.76, and 4.58 (=CH 2 ), it is a monocyclic C 15 -unit. From extensive analysis of NMR spectral data, including 13 C NMR, COSY, DEPT-HSQC and HMBC spectra, the substituent was identified as an irregular sesquiterpenyl, E-5-(2,2-dimethyl-3-(prop-1-en-2-yl) cyclobutyl)-3methylpent-2-en-1-yl group. Salient 1 H-1 H COSY cross peaks were observed for vicinal couplings between H 2 -1"/H-2", H 2 -4"/H 2 -5", H-6"/H 2 -9", and H-8"/H 2 -9", as well as long range couplings between H 2 -1"/H 3 -15", H 2 -1"/H 2 -4", and H-8"/H 3 -13". These COSY data, together with HMBC correlations, in particular between H 2 -4"/ C-15" and H 2 -5"/C-3", ruled out a cyclopentane or cyclohexane skeleton in the sesquiterpenyl group. Complete HMBC correlations in support of structure 1 are shown in Table 1 . The relative stereochemistry at C-6" and C-8" was determined from the NOESY spectrum. Important NOE correlations, as shown in Figure 1 , established a trans relationship at these chiral carbon atoms. Structure 1, therefore, was assigned to macapruinosin A.
By comparison of the NMR data ( 1 H and 13 C NMR, COSY, DEPT-HSQC, HMBC and NOESY spectra) ( Table 2) , macapruinosins B (2) also contained the same C 15 -side chain as that of compound 1. The presence of a dihydroflavonol skeleton in 2 was suggested from its UV (λ max 205, 291 and 352 nm) and IR absorptions (ν max 1639 cm -1 ), as well as from the presence of a pair of oxygenated methines (δ 15" Table 1 : NMR spectroscopic data of macapruinosin A (1) in acetone-d 6 .
38.7 C-2", C-3", C-5", C-6", C-15" doublets at δ H 7.38 and 6.84 (each 2H), and four -OH groups (δ H 11.53, 6.56, 5.61 and 3.55) pinpointed that the dihydroflavonol part of 2 has the same structure as that of bonanniol A [4] . The HMBC spectrum of 2 (Table 2 ) revealed 1 H-13 C correlations between H 2 -1"/C-5, C-6 and C-7, confirming the attachment of the C 15 -side chain at C-6, while the coupling constant (11.9 Hz) of H-2 and H-3 secured the trans relationship between these hydrogens. From these spectroscopic data analysis, structure 2 was assigned to macapruinosin B. 92, suggesting that compound 3 has the structure of quercetin substituted at either C-6/C-2' or C-8/C-2' by the isoprenyl and geranyl groups. The 13 C NMR of 3 showed 30 carbon signals and their multiplicities were determined from a DEPT-HSQC spectrum. The HMBC correlations observed between a chelated -OH group (δ H 12.11) with carbon signals of an oxyaryl (δ C 157.9) and two quarternary C-sp 2 (δ C 109.6 and 104.0) carbon atoms established that C-8 is unsubstituted. Further analysis of the HMBC spectrum allowed identification of the signal of the methylene protons attached to C-6 as a doublet at δ H 3.47 (H 2 -11"). In the COSY spectrum, long range couplings between this methylene and two methyl signals (H 3 -14" and H 3 -15") were observed, while the second methylene doublet (δ H 3.36, H 2 -1") showed a long range correlation with only one methyl signal (H 3 -10"). These correlations secured the attachment of the isoprenyl and geranyl groups at C-6 and C-2', respectively, which were corroborated with the DEPT-HSQC and HMBC correlations, as shown in Table 2 . Structure 3, therefore, is assigned to macapruinosin C. containing a cyclobutane skeleton. The monoterpenyl and hemiterpenyl analogues have been reported to occur in the metabolites of Calophyllum verticillatum and C. brasiliense [5, 6] , and in the citrus mealybug, Planococcus citri [7] , respectively. 
